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A Study of Vibration Characteristics of Cylindrical Composite
Shells Manufactured in Present Laboratory

B.K. Han*, T.I. Yu**, S.H. Lee*** and J.W. Lee****

ABSTRACT

In this study, the vibration analysis and modal tests of cylindrical composite shells which are
manufactured with various stacking sequences in present laboratory were conducted under the free-free
and clamped-clamped boundary conditions. Natural frequencies and mode shapes of these specimens
were experimentally obtained and their results are compared with theoretical and FEM results. Both
results are in good agreement, which confirm the usefulness of proposed manufacturing method for
cylindrical composite shells.
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Table 1. Material properties of prepreg USN125

En 111 GPa
E» 7 GPa
G 4.7 GPa
v 0.28
p 1500 kg/m’
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Table 2. Configurations of manufactured specimens (unit : mm)

(a) : [02/(8-90)zLs

Specimen  Stacking  Length Radius Thickness
number  sequence

SCISA  [15/-75:)ss 234 7433 134
SCISB  [15/-75:)s 234 7434 183
SCISC  [15/-752ks 232 7430 183
S5C30A  [30/-60:)s 235 7436 183
SC30B  {30y-60:]:s 227 7435 180
SC30C  [304/-602):s 231 7430 183
SC45A  [45-45:)s 231 7433 1719
SC45B  [45/-452):s 230 7434 183
SC45C  [45/-45:) 236 7434 182
SC60A  [604/-30;)xs 236 7432 186
SC60B  [605/-30:ks 228 7435 180
SC60C  [604/-30:):s 232 7430 183
SC7T5A  [75/-152):s 235 7431 1.84
SC75B  [75/-152}s 230 7426 189
SCI5C  [75/-15]ss 224 7436 183

(b) : [02/-Oz2]2s

Specimen  Stacking  Length Radius Thickness
number sequence

SAISA  [15)/-75:)s 257 7500 1.80
SAISB  [15/-752):s 239 7550 180
SA30A  [304-30] 245 7550 1.83
SA30B  [30/-302)s 246 7550 183
SA45A  [45/-45)s 258 7548 195
SA45B  [45,-452):s 260 7548 194
SAGOA  [60/-605}s 232 7550 198
SA60B  [605/-60:]:s 24 7550 198
SATSA  [75/-75s 226 7500 202
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Fig. 2. Experiment setup for the vibration and modal test of
cylindrical composite shells

Table 3. Specifications of apparatus for vibration and modal test

Items Specification
FFT Analyzer DP420 Data Acquisition System
SD380 Signal Analyzer
Impact hammer PCB 086C03
Accelerometer ONO SOKKI 501277, Dytran 3105A
The Star System

Modal analysis software ~ SMS(Structural Measurement System)
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Fig. 3. Experiment setup for the vibration test of cylindrical
composite shells with free-free and clamped-clamped
boundary conditions
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Fig. 10. Comparisons of natural frequency variations of cylindrical composite shells between experimental and numerical
results{clamped-clamped b.c., m=1)
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Fig. 11 .Comparisons of mode shapes of cylindrical composite shells with the stacking sequence of [45,/-45,]2s between modal test
and numerical analysis({NASTRAN}) results for clamped-clamped boundary condition
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